Abstract
Introduction
Entrepreneurial characteristics are among the most important characteristics that can be gained by students in 21st century (A guide to Enterprise Education, 2009). Regarding the investigation of the approach to entrepreneurship education at the primary education level, no data had been reported for science curriculums in Turkey until 2012 (European Commission, 2012 . However, concrete steps have been taken regarding entrepreneurship education in recent years in Turkey and in other countries (Finland, Malaysia, Nigeria etc.) . Attempts to ensure that students acquire entrepreneurial characteristics through curriculum at both the primary education and middle school levels can be seen as positive steps.
While entrepreneurship education is narrowly defined as preparing students for the business world, it is also identified as the process by which a number of characteristics that will primarily provide individual, social and economic benefits are acquired. Moreover, people are able to extensively implement these characteristics in every area of their lives (European Commission, 2011) . The logic behind entrepreneurship is the enabled characteristics that can be used practically in life by engaging in school and real life knowledge (Antones & Van-Vuuren, 2005; Bikse, 2009; Hannon, 2006; Heinonen & Poikkijoki 2006; Heinonen, 2007; Jones, 2006; Oganisjana, 2006; Wing Yan Man, 2006) . It is believed that the acquisition of the characteristics that are required for the market of work power is possible through this manner. Therefore, the idea of entrepreneurship has been described as an individual ability that enables one to convert an idea into an implementation (European Commission, 2011) . Gibb (2005 Gibb ( , 2011 stated that the pedagogy implemented in entrepreneurship education needs to be constructed such that the students have an active role. This pedagogy comprises methods and techniques, such as collaborative learning, project studies, practical learning, learning through dairies, drama, entrepreneur implementations, and work place visits (Jones, 2007; Neck & Greene, 2011; Seikkula-Leino, 2011) . Rae and Carswell (2001) defined the learning process that enables the development of entrepreneurial characteristics as the implementation of the characteristics and abilities that are necessary to improve and identify the opportunities around an individual. These types of learning processes are dynamic and enable entrepreneurial characteristics to assume an active form. Experiment-based learning is accepted as more effective in the development of entrepreneurial characteristics and attitudes than traditional methods such as lecturing (European Commission, 2008) . In this manner, the implementation and intended use of entrepreneurial concepts in education are aligned with the nature of the constructivist learning theory. Understanding is known to be the dominant factor in the transfer of school knowledge into daily life, and engaging school knowledge with life knowledge mostly involves the constructivist approach. This approach serves the same purpose as the knowledge and characteristics that are thought to be acquired in entrepreneurship education. Entrepreneurship education suggests the conversion of objectives and concepts from the curriculum into out-of-school activities. Therefore, the constructivist approach has been stated to be the theoretical background for entrepreneurship education (Löbler, 2006) . Students better acquire entrepreneurship characteristics in experiment-based educational environments, as reported in studies from countries that place entrepreneurship at the forefront of education, such as Finland (SeikkulaLeino, 2011) , Singapore (San-Tan & Ng, 2006) , Sweden (Rasmussena & Sørheim, 2005) , and England (Raffo et al., 2000) . It has been reported that this approach can improve students' participation, performance, and behavior in courses (A Guide to Enterprise Education, 2009). In this process, students should determine the problems in daily life, and opportunities should be provided for relating school learning to real life. Finally, the products that are formed by benefiting from these opportunities should be usable in practice (Braun, 2008; Gibb, 1993; Wing Yan Man, 2006) . According to this explanation, it can be said that entrepreneurship has an important place in science education.
These skills have been purposed to transfer up to the level that enables students to start their businesses after graduation because they have acquired practical skills, problem solving, critical thinking, and communication skills during their high school and university science education (Beca, 2007) . Hence, entrepreneurship is seen as a career choice (National Association for the Self-Employed, 2004 ) because science education prepares students for their future careers. Moreover, the necessity of engaging in entrepreneurship education within this discipline has received much attention (Achor & Wilfred-Bonse, 2013; Beca, 2007) . Additionally, having the potential to improve the national development of entrepreneurship characteristics will enable these characteristics to emerged from science education in middle school (Bolaji, 2012) . Bolaji (2012) reported that entrepreneurial characteristics can be acquired through science education. Moreover, Achor and Wilfred-Bonse (2013) claimed that the entrepreneurial characteristics of students can easily be developed in technology, physics, biology, and social sciences because the connections between real life and school issues are apparent in science education. Adeyemo (2009) stated that entrepreneurial characteristics can be acquired by students through activities both in and out of class activities and laboratory applications. In recent years, it has been emphasized that the entrepreneurial characteristics of students can be developed through the project design circle (i.e., discovering the problems and necessities, determining the problem and necessities in detail, producing probable solutions, identifying the best solution, creating the first design sample, testing the solutions, communicating with experts about the solution, and redesigning) in STEM (science, technology, engineering, and mathematics) education, which overlaps with science education in terms of purpose (Ezeudu, Ofoegbu & Anyaegbunnam, 2013) . On the other hand, Buang and Halim (2007) stated that entrepreneurial characteristics can be acquired by students through the entrepreneurial process (i.e., purposefully observing the environment, exploring the necessities, clearly stating the ideas, choosing one of the ideas, forming a product, testing the product, adapting to the conditions and marketing), which is the next step in the development of science process skills. Deveci and Çepni (2014) proposed the following steps for the entrepreneur project development process for pre-service science teachers by focusing on the deficits in the economic dimension, both in the adopted project design cycle in STEM education and the project development process suggested by Buang and Halim (2007) Many researchers agree with the idea that entrepreneurial education should be an integrated part of science education and that various activities that draw attention to the project processes need to be included. Information about the types of characteristics that can be developed through these types of activities and entrepreneurial projects is presented below.
Entrepreneurial characteristics have been categorized in many different ways. However, the most attractive characteristics are risk taking, being innovative, selfconfidence, considering the opportunities, and emotional intelligence. These characteristics comprise factors such as success requests, motivation, controlling one's emotions, making decisions, and self-control (Corbett & Hmieleski, 2005; Hisrich et al., 2005; Zhao et al., 2005; Zakarevičius & Župerka, 2010) . People with emotional intelligence need to be aware of their own emotions by motivating themselves, and they need to have social skills and empathy (Goleman, 2011) . It has been suggested that success in all occupations is related to emotional intelligence (Boyatzis, Goleman & Rhee, 2000) . Additionally, a positive relationship has been identified between being a good teacher and emotional intelligence in education (Palomera, Fernandez-Berrocal & Brackett, 2008) . Being innovative is considered to be one of the most important characteristics of a successful entrepreneur. Additionally, this characteristic is closely related to the target definition, and it can be improved in creative manners by considering the requirements of society and demands of the market (Dolgun, 2003) . Carolyn (2000) stated that students can acquire some characteristics to improve innovative plans via entrepreneurship education. The education reforms in Singapore involve efforts to improve the innovation of teachers (Ng, 2007; 2010) . The characteristic of considering the opportunities has been interpreted as making investments in fields that will potentially elicit benefits by considering the emerging opportunities of the present and the future (Ulaş, 2006) . Indeed, being aware of opportunities and creating opportunities from the foundation of entrepreneurship (Shane & Venkataraman, 2000) . Therefore, considering opportunities is enormously important for teachers, and one of the responsibilities of teachers is to create opportunities for learning during the education process (Johannisson, 2002) . Selfconfidence begins with a feeling of trust, a person first needs to feel self-confident in order to step into the professional life (Bakan, Eyitmiş, Büyükbeşe & Erşahan, 2012) . To successfully conduct the activities of an organization after recruitment, the need for self-confidence in terms of timing, quickly processing knowledge, and handling the tasks has been emphasized (Napier et al., 2006) . Some of the chapters in science education have important effects on the self-confidence of pre-service teachers (Appleton, 1995) . Risk taking is accepted as a precondition for entrepreneurs (Macko & Tyszka, 2009) . It has been stressed that entrepreneurs should always intend to take risks in situations that provide profits (Koh, 1996) . However, educational institutions do not promote risk-taking in students (Palmer, 2003) . Additionally, it has been stated that some activities during teacher education are directed toward breaking the courage of pre-service teachers in terms of risk-taking (Clayton, 2007) . Therefore, the stated characteristics are important for and should be possessed by pre-service science teachers.
A theoretical study of entrepreneurship in science education performed by Deveci and Çepni (2014) revealed that explanations about how entrepreneurship education needs to be utilized from different dimensions (i.e., pedagogy of entrepreneurship education, the learning environment, and the roles of the educator and the student in entrepreneurship education) should be included in science education. In another theoretical study conducted by Adeyemo (2009), some strategies for the identification of entrepreneurial characteristics, the acquisition of entrepreneurial characteristics, making teachers entrepreneurs, and the development of entrepreneurial characteristics in pre-service science teacher education were highlighted. Bolaji (2012) investigated the views of science teachers regarding engaging the entrepreneurship education in science curriculum in the Nigerian education system, and concluded that science teachers hold positive perceptions of engaging in entrepreneurship education. Baranović, Stibric and Domovic (2007) investigated the views of teachers about their proficiency in understanding issues related to entrepreneurship and the adaptation of those proficiencies into compulsory education. In this study, the majority of the teachers stressed that proper education was not provided in schools in terms of teaching entrepreneurship, and they also stressed the necessity of such education to gain expertise related to issues of entrepreneurship, teaching skills, and practicing new methods. Buang and Halim (2007) suggested numerous manners in which to understand curriculum development and implementation as well as the views of the participants; these authors highlighted the necessity of these types of characteristics in their research, which advocated for the development of new science and technology curricula based on entrepreneurial science thinking skills in Malaysia. The research findings present a strong base on which to develop an alternative science and technology curriculum that depends on technology, science processing skills, and entrepreneurial characteristics. Buang, Halim and Meerah (2009) concluded that science processing skills are compounded with entrepreneurial thinking in development of science-based innovative products from the perspective of research conducted with participants in graduate level education. Seikkula-Leino (2011) conducted research related to the development of entrepreneurship education in local education reforms in 2005 on the initial stages and the implementation processes of entrepreneurship education, and in 2006, these authors examined the second stage of this process. In this research, the participants (teachers, advisors, principals, education authorities, office owners, and market and industry authorities) took responsibility for entrepreneurship education rather than utilizing different implementations in municipal and local units. Again, the teachers in the field of education in this study stated that they strengthened themselves regarding entrepreneurship education; however, the participants in the other fields were not optimistic about the future of entrepreneur education. Bacanak (2013) stated that teachers do not have the necessary knowledge about entrepreneurship education and that a common understanding of student-centered methods and techniques can be effective in the development of entrepreneurial characteristics. This research was conducted to investigate the effects of science courses on the entrepreneurial characteristics of 6 th , 7 th , and 8 th graders. Yavari, Heydarinejad and Habibi (2013) concluded that special courses provided in physical education curriculums had no effect on the development of entrepreneurial characteristics in their research that investigated the effects of courses provided to pre-service physical education teachers. Souitaris, Zerbinati and Al-Laham (2007) concluded that students exert a positive effect on entrepreneurial activities directed at self-employment based on research that employed a quasi-experimental method to identify the effects of entrepreneurship education on the entrepreneurial activities and attitudes of science and engineering students.
In the above-mentioned studies, it can generally be observed that teacher perspectives regarding the inclusion of entrepreneurship in science education are important (Bolaji, 2012; Baranović, Stibric & Domovic, 2007; Bacanak, 2013; SeikkulaLeino, 2011) . Additionally, theoretical research regarding the importance of entrepreneurship in science education has been conducted (Adeyemo, 2009; Buang & Halim, 2007; Deveci & Çepni, 2014) . The need for long-term experimental studies has attracted attention to the development of the entrepreneurial characteristics of pre-service science teachers. Therefore, it can be concluded that there is a need for experimental studies of the development of the entrepreneurial characteristics of preservice science teachers.
In Turkey, entrepreneurship is placed among the life skills that students need to acquire in the new science curriculums at national scale (Ministry of Education, 2013; 2017) . At international scale, it was emphasized that the links between science education and entrepreneurship should be strengthened (European Commission, 2015; Deveci & Çepni, 2014) . In this sense, Bolaji (2012) suggested that processes that will lead pre-service science teachers to efforts to increase entrepreneurial activities need to be implemented. But, no guide that aided the development of these characteristics for teachers was included in the curriculum. The deficits in these characteristics are more definite in the pre-service teachers who are going to teach science courses, including science, technology, and society. Teachers play an important role in the acquisition of entrepreneurship education (Birdthistle et al., 2007; Deakins et al., 2005; European Commission, 2013; Seikkula-Leino et al., 2010) and the development of entrepreneurial understanding (European Commission, 2013) . Because teachers do not receive entrepreneurship education as part of the undergraduate or continuing education, they are unable to prepare materials for the development of entrepreneurial characteristics (European Commission, 2013; Seikkula-Leino et al., 2010) . In a different study, teachers were found to experience problems finding methods and content during the stage of transferring the entrepreneurship concept into practice (Fiet, 2000a (Fiet, , 2000b Seikkula-Leino, 2008; Solomon, 2007) . The teachers' lack of the sufficient proficiency is an important problem for the implementation of entrepreneurship education; therefore, teachers exhibit deficits in terms of entrepreneurial characteristics (European Commission, 2009 ). For example, it has been suggested that the issues surrounded by the most apprehension in terms of the concept of entrepreneurship that is included in curriculums in Malaysia is whether the teachers feel that they are required to have entrepreneurial characteristics (Bakar, Pihie, Akmaliah, Konting & Angking, 2001) . Recently, the need for quality entrepreneurial teacher education has been considered (European Commission, 2013). Additionally, a lack of awareness of many teachers regarding the true approach for implementing entrepreneurial education was noted and likely due to the teacher not receiving education about entrepreneurial education (European Commission, 2009 ). These shortcomings indicate that the entrepreneurial training modules developed for pre-service teachers are important. In this sense, it has been suggested that entrepreneurship education should be included in all pre-service teacher education curriculums (Bakar, Pihie, Akmaliah, Konting & Angking, 2001 ). Furthermore, it has been stated that self-confidence, working independently, and developing problem solving characteristics are among the entrepreneurial characteristics that can be developed (Karakuş, 2007) , and risk-taking characteristics can also be developed (Shulman & Tamir, 1973 ) through experimental methods.
The aim of this research is to examine the effects of entrepreneurship education on the entrepreneurial characteristics (i.e., risk taking, self-confidence, being innovative, considering the opportunities, and emotional intelligence) of pre-service science teachers. In accordance with this purpose, research problem is how entrepreneurship education modules integrated with science education will reflect on the entrepreneurial characteristics of pre-service science teachers? Sub-problems of the research are:
How entrepreneurship education modules integrated with science education will reflect on the risk taking characteristics of pre-service science teachers?
How entrepreneurship education modules integrated with science education will reflect on the characteristics of self-confidence of pre-service science teachers?
How entrepreneurship education modules integrated with science education will reflect on the characteristic of being innovative of pre-service science teachers?
How entrepreneurship education modules integrated with science education will reflect on the characteristic of considering the opportunities of pre-service science teachers?
How entrepreneurship education modules integrated with science education will reflect on the characteristic of the emotional intelligence of pre-service science teachers?
Research methodology
The mixed design approach was used in the research. Cresswell (2008) describe the mixed design as the qualitative and quantitative data collection and analysis procedure at the stages of the related research procedure in order to understand the whole research problem. In mixed method, it was stated that researcher collect quantitative data through questionnaire and qualitative data through text to better solve the research problem (Heigham & Croker, 2009 ). The mixed embedded method approach among the mixed method approaches preferred for this study since qualitative data gathered through experimental approach and compared through quantitative data (Creswell & Plano Clark, 2011) . In the mixed embedded approach, both qualitative data can be supported through qualitative data which was embedded into and can be supportive for statistical results in order to clear some questions which are not able to be responded with experimental or comparative researches in qualitative data (Ary, Jacobs, Sorensen & Razavieh, 2010) . For this study, while the quantitative dimension was designed as simple experimental method, qualitative dimension was designed as phenomenological study.
Phenomenological Research: Phenomenology generally interests with the person who get experience in specific time and context rather than abstract view of world. Therefore, phenomenology is related in cases that we are aware of in the world that we are in interaction (Willig, 2008) . The phenomenological researches are the researches which designed in order to identify the experienced experiences by the people who participated to the research in addition to explain and interpret this experience (Ary, Jacobs, Sorensen & Razavieh, 2010) .
Simple Experimental Method: In this study, simple experimental method was preferred since there is not any other course (not to have control group) overlap with the purpose and content of entrepreneurship education. In the simple experimental method, researcher manipulates the group and working on single group. In this method, there is no control group that the researcher is able to make comparison (Cresswell, 2009 ). Therefore, the one group pre-test and post-test design which is common in educational researches was used in this study (Ary, Jacobs, Sorensen & Razavieh, 2010; Campbell & Stanley, 1963) . This design was implemented in three steps. The pre-test was implemented (O1) to the group at first stage, making manipulation using education modules at the second stage, and post-test implementation at last.
Group A: 01 Education Modules 02 This experimental design has the lowest internal validity. The effect of the variables such as development and maturation were pointed out while it was stated that it is hard to cite the difference between the pre-test and post-test results. In this method, another remarkable weak point is possible improvement situation since the implementation of the pre-test for the second time (Ary, Jacobs, Sorensen & Razavieh, 2010; Campbell & Stanley, 1963) . The mixed method was especially preferred in order to overwhelm the weak points and interviews were planned after test implementation.
Participants: Twenty-six pre-service science teachers who enrolled a selective course participated in this study. There were no selection criteria for these participants, and they were randomly assigned. Twenty-one of the participants were female, and five were male. The average age of the participants was twenty-one. Nineteen of the participants were juniors and, four were seniors. The other three participants were outside of the normal educational process (fifth and sixth grades).
Implementation Process: The study was conducted during a three credits selective course provided in 5 th semester of the pre-service science teachers in University in 2013-2014 academic years. 26 pre-service science teachers participated in the study. 21 of the participants were female and 5 were male students. The average age range of these participants was 21. In implementation process of this study was used entrepreneurship education modules integrated with science education which is developed by researchers. The entrepreneur project development process which is suggested was benefited during the implementation of this course as well. The stages of this process listed in table 1. To clarify importance of entrepreneurship education in science teacher training *Make decision on one of the entrepreneur ideas alleged by participants Module 4
To explain the entrepreneur project and to reveal the difference from other types of projects *Determine if the idea is already existing (similarity analysis)
Module 5
To ensure having information them about how to improve entrepreneurial characteristics of middle school students in science courses *To propound the differences from the other similar products (originality)
Module 6 To examine activities included in science curriculum in terms of entrepreneurial characteristics in general (risk taking, seeing the opportunities, being innovative, self-confidence, and emotional intelligence) *Describe the target group (widespread effect)
Module 7
To investigate activities possible to develop characteristics of risk taking included in middle school science curriculum *Make decision on necessary material, tool, service, etc.
Modules Aims

Module 8
To investigate activities possible to develop characteristics of seeing the opportunities included in middle school science curriculum *Determine the possible to encounter risks and elimination (plan B) Module 9
To investigate activities possible to develop characteristics of being innovative included in middle school science curriculum *Identify the design of purposed product or service (work analysis)
Module 10
To investigate activities possible to develop characteristics of selfconfidence included in middle school science curriculum *Deciding on quality and number of person who will have task in production and marketing
Module 11
To investigate activities possible to develop characteristics of being emotional intelligence in middle school science curriculum *Calculation of the cost at the end of work analysis or design
Module 12
To examine activities developed by participants towards to improve entrepreneurial characteristics of middle school students in science course -1 *Determination of prediction average target sale (per year, monthly, daily) and Making prediction on unexpected condition
Module 13
To examine activities developed by participants towards to improve entrepreneurial characteristics of middle school students in science course -2 *Making decision on how to reach to customer and Making decision on advertising through what kinds of channels Module 14 *Presenting the project in a report form * Stages of the entrepreneur project development process Each of these stages was implemented in one week with the exceptions of the first four stages, which were conducted over two weeks. The pre-service science teachers prepared their projects in groups of 3-4 people. In the project, each stage was assigned as a task for the next week. The projects were presented each week by a presenter who was selected from the members of the group. During this process, the researcher provided theoretical information about issues such as entrepreneurship education, the entrepreneurial project development process, and sample entrepreneurs according to the topic of that week. This information was presented by the researcher for approximately 20 minutes each week. The students then gave 15-minute long presentation in class about the level of their project that they had completed that week. During the presentations, in-class discussions were held about the missing parts of the project and how the project could be improved. Sample project titles from the students' presentations are listed below.
Group 1: "Portable Dress Cabinet" Group 2: "Vacuum Bag" Group 3: "Space Model for Middle Schools" Group 4: "Organic Cream from Quince Seed" Data Collection Tools: The data for this study were obtained through interviews and an entrepreneurship scale that the pre-service science teachers completed. Detailed information about the data collection tools presented below.
Entrepreneurship Scale: The Entrepreneurship Scale towards Teacher Candidates (ESTC) was developed by Deveci and Çepni (2015) . This scale was applied to 730 preservice science teachers who were selected via a criterion sampling method from the science education departments of five state universities in the 2013-2014 academic year. Confirmatory and exploratory factor analyses were conducted to construct the factor structure, which was composed of five subscales. At the end of the research, the loading factors belonging to the subscales ranged from 0.51 and 0.79, and the total item correlations ranged from 0.35 to 0.68. The minimum eigenvalue belonging to a subscale was 3.00, and the minimum variance rate was 41%. The five-factor structure was validated with respect to the compliance values of the confirmatory factor analysis. The reliability of the research was assessed with Cronbach's alpha, and the test-retest method. The minimum Cronbach's alpha reliability coefficient was 0.77, and the minimum correlation coefficient was 0.66 for the test-retest technique. Based on these results, the ESTC, which is composed of risk taking, being innovative, self-confidence, considering opportunities, and emotional intelligence subscales, is reliable and valid.
Interview Form: Initially, a sketch form was composed to develop the interview form. The questions in the sketch form were reviewed by three academics (two were experts in measurement and one was an expert in science education). The questions were composed according to the views and suggestions of experts and presented to three of the pre-service teachers who then provided suggestions and feedback regarding any difficult to understand points. Finally, the implementation stage was performed after decisions regarding the questions were made. The five main questions included in the interview form are presented below:
1 (Connolly, 2007) . Descriptive analyses were performed to analyze the qualitative data that were obtained from the interviews. For this process, all of the data from the interviews were first recorded and transcribed into a word document. Next, the data were examined, and data not relate to the research problem in this text were excluded. Before performing the complete analysis operations, the researcher read the data repeatedly in accordance with the research purpose. Next, the views of the pre-service teachers regarding the related issue were gathered under defined themes based on considerations of the issues of this research. In this manner, the data were explained by making direct citations under defined themes.
To ensure the reliability and validity, which are the weak aspects of qualitative research, the data reflecting the findings were presented to five of semi-interviewed pre-service teachers, and their opinions were recorded regarding whether their explanations and the intended issues were related. Additionally, another researcher suggested text-dependent interpretations, and it was understood that the meanings paralleled the interpretations formed by the researcher during the data analysis. This process was performed to test the acceptability of the interpretations depending on the text.
The compliance with research ethics: This article is based on scientific rules and scientific values. Thus, for methods, data, articles and figures used in this research cited to their owners. Moreover, all of the data, without addition or distortion, are the opinions expressed by the participants. In acknowledgment section also mentioned the institution that supports this research. Both the authors were actively involved in research process from the beginning to the end. In addition to, the survey was conducted on students voluntarily taking elective courses. The students were certainly not forced, and education modules have no effect on students' academic achievement.
Research results
The qualitative and quantitative research findings detailed here were obtained as the result of the analysis of the research data.
Results obtained from the quantitative data
Here, the findings obtained from the quantitative data and the findings from the Wilcoxon signed-rank test are detailed to explain the effects of entrepreneurship education on the entrepreneurial characteristics of the pre-service science teachers. According to the data presented in Table 2 , the entrepreneurship education exerted generally positive effects on the entrepreneurial characteristics of the preservice teachers. There was no statistically meaningful difference in the self-confidence dimension when examined in terms of each of the dimensions included in the scale. In contrast, according to these findings, the provided entrepreneurship education exerted positive effects on the risk-taking, considering the opportunities, being innovative, and emotional intelligence characteristics of the pre-service science teachers.
Results obtained from the qualitative data
In this section, the entrepreneurship characteristics that the pre-service teachers believed that they had before and after the implementation are described. Additionally, the perspectives of the teachers regarding whether the provided education affected them are considered. Similarly, the qualitative data obtained through the interviews are described based on descriptive analyses.
Before beginning the implementation, the interviews were conducted without providing any information about entrepreneurship, entrepreneurship education, entrepreneurial characteristics, or entrepreneurship in teacher education to the preservice science teachers. The lack of information and experience of the pre-service science teachers was attended to during the pre-interviews. To identify the differences and avoid leading the pre-service teachers, interviewer avoided providing any interpretations about entrepreneurial characteristics during the pre-interviews. Generally, the pre-service science teachers listed self-confidence as the entrepreneurial characteristic that they possessed during the pre-interviews. Examples are provided below.
Participant 1: "I think about the point of self-confidence in terms of these characteristics. I don't confidently talk much in society. About my word choices, I can try to convince someone in case I have enough information only if I believe in that is true too. Maybe only this characteristic of mine fits with entrepreneurship." Participant 2: "I think that I have self-confidence among the entrepreneurship characteristics. I have some special interests, I follow them. I wonder and read."
Additionally, the pre-service teachers perceived that they curiously performed research in the field that they were interested in and felt that curiosity was an entrepreneurial characteristic. Examples are provided below.
Participant 3: "I am a little bit curious. I like to apply my learning to daily life. I like to search for interesting things. I want to have at least one or two words to say on any issue." Participant 2: "I have different areas of interest, I follow them. I wonder and read. The most dominant entrepreneurial characteristic of my mine is inquiring about things in my area of interest."
As observed from these examples, the pre-service teachers believed that they conducted research about issues that interested them and that curiosity was an entrepreneurial characteristic. Another attractive point came from a statement of a teacher candidate that they not see him/herself as an entrepreneur.
Participant 4: "I behave a little bit shyly. I don't think that I am an entrepreneur. I am a little bit nervous and panic. I want to do it instantly. Those are my personal characteristics. Indeed, that is a bad thing."
In contrast, some of the pre-service teachers stated that they were not aware of the types of entrepreneurial characteristics or suggested some qualifications other than basic entrepreneurial characteristics and did not have information or experience regarding entrepreneurial characteristics. Examples are provided below. During the interviews that were conducted with teacher candidates, the preservice teachers strained to evaluate themselves in terms of whether they possessed entrepreneurial characteristics because they lacked knowledge about basic entrepreneurial characteristics.
Data obtained from the post-interviews
After the education process, the pre-service teachers were better able to define themselves in terms of entrepreneurial characteristics. Examples are provided below. From the examples, it can be observed that the pre-service teachers thought better of themselves compared to their opinions during the pre-interviews in terms of entrepreneurial characteristics. Outstandingly, they stated more conscious and exploratory views about whether they had entrepreneurial characteristics. The preservice teachers provided more detailed information about the entrepreneurial characteristics that they believed they had and how those characteristics were improved after they had undergone the entrepreneurship education. Similar effects were observed regarding risk-taking as shown in the examples below. As illustrated by these responses, the pre-service teachers clearly what risks need to be taken in life. Similarly, the provided education formed a consciousness of risktaking in the pre-service teachers. The pre-service teachers also mentioned the characteristic of being innovative in their views. 
: "In order to be innovative, I saw that propounding new things or thinking about new things is not very much hard. Maybe we were not able to make a completely new thing, but I understood that we can make new things by making small changes."
The pre-service teachers previously stated that they had not been provided with opportunities to use their creativity that was based on entrepreneurial characteristics. It was also stated that the teachers began to carefully observe their surroundings after the education process. In contrast, when their views were investigated for the characteristic of considering opportunities, the following results were obtained.
Participant 12: "I can be aware of considering the opportunities. I was insufficient in terms of considering the opportunities. I always aid if only. I don't recognize things on time. But I can consider the different aspects of an event now." Participant 10: "It could be considering the opportunities. Thus, there is a need to use opportunities. I used to use opportunities but I don't have a point of view. Behold, I knew, but I was not aware."
From these perspectives, it can be implied that the pre-service teachers were initially not open to seeing the opportunities that arose around them. However, after the education, the teachers understood the importance of considering the opportunities and learned that if they were provided an opportunity, they should seize it. Additionally, some of the pre-service teachers mentioned self-confidence as a part of entrepreneurship as in the following examples. Based on these perspectives, the teacher candidates indicated increases in their self-confidence after exposure to the entrepreneurship education. The teacher candidates previously thought that they lacked self-confidence because they had no experience or information about entrepreneurship education. Positive results were observed in the perspectives of the teacher candidates who were investigated after the entrepreneurship education in the dimension of emotional intelligence, which is comprised by the desire for success, self-motivation, driving emotions, decision making, and self-control. Examples are provided below. The teacher candidates with these types of views considered entrepreneurship education in terms of self-explanations, esteem regarding the emotions and ideas of others, and being open to positive and negative criticism. In the post-interviews, the teacher candidates described themselves more positively in terms of each of the entrepreneurial characteristics. Furthermore, they evaluated and provided more exploratory information about this education in terms of its efficacy and the types of characteristics.
Discussion and conclusion
Currently, it can be said some occupations are not sufficient to occupy people due to the rapid increase in the human population. Therefore, the acquisition of entrepreneurial characteristics is important to help people employ themselves. The acquisition of these characteristics, particularly in young students, can also be important for their futures. From this perspective, it can be said entrepreneurial characteristics can be better developed in science education, which includes the introduction of different occupations and accounting for those occupations among the students' aims. For this process, the pre-service science teachers who are going to be the practitioners of the middle school science curriculum need to have information and experience regarding this issue. Thus, it has been stated that the teaching curriculums that have been used in science teacher education need to be reconstructed such that they equip teachers with information, skills, attitudes, and proficiencies regarding entrepreneurship (Achor & Wilfred-Bonse, 2013). Hence, there were no significant differences regarding self-confidence, while positive effects were observed in the quantitative findings related to risk taking, being innovative, emotional intelligence, and considering opportunities in the present research, which aimed to the develop entrepreneurial characteristics of science teacher candidates. The qualitative findings from the preinterviews revealed that the teacher candidates were insufficiently able to evaluate themselves in terms of characteristics, information and experiences. In contrast, in the post-interviews, the teachers knew what the entrepreneurial characteristics were, and they came to a conclusion regarding the inclusion of entrepreneurial characteristics. Another finding obtained in this research that is related to the entrepreneurial characteristics is that the teacher candidates believed they had improved, as reported in the post-interviews. The obtained findings are separately considered in terms of entrepreneurial characteristics in the next paragraphs.
A study of entrepreneurs reported that low-level entrepreneurs have a tendency to take much greater risks (Cabar, 2006) . In the science-art faculty out of finance department, the that undergraduate students who did not have entrepreneurship education were found to be timid and insufficiently able to build something new by assuming all risks and responsibilities, although they seemed to be eager to take risks and consider opportunities (İbicioğlu, Taş & Özmen, 2010) . Thus, people with less knowledge and experience about entrepreneurship behave more bravely and have a tendency to unconsciously take risks. In contrast, people with knowledge and experience about entrepreneurship have a tendency to exhibit more stable and conscious risk taking. For example, college students who participate in entrepreneurship competitions are able to make plans for the future and have a tendency to take more risks (Demir, Tüfekci & Tüfekci, 2013) . Similarly, in the present research, entrepreneurship education was also found to positively influence the risk-taking tendencies of teacher candidates as evidenced both in the scale data and interviews. Thus, it is clear that risk taking characteristics can be developed through formative assessment, which is frequently applied by educators teaching science (Bell & Cowie, 2001) .
Science is known to be a school course in which different methods and techniques are frequently applied to teach abstract concepts. Thus, teachers who are going to instruct science courses should have great self-confidence in terms of professional proficiency. Similarly, it has been reported that teachers lack self-confidence in terms of teaching science (Appleton, 1995) . Thus, research into the development of confi-dence in science teachers is important. Moreover, teacher candidates who complete classical science courses have been reported to fail to develop self-confidence (Stepans & Mccormack, 1985) , and the self-confidence provided by the entrepreneurship education curriculums positively affect students (Vinten & Alcock, 2004) . However, in the present study, entrepreneurship education curriculum did not significantly affect the self-confidence of the pre-service science teachers, but this education exerted a clearly positive effect on self-confidence based on the interview data.
Pre-service science teachers who have been educated in education faculties do not have ideas about the focuses of different occupations or the development of their own work through innovative ideas because of their teacher educations. Therefore, in this education process, the teachers' innovative sides are not involved or developed. However, people's innovative sides derive from creativity and can be developed by the provision of different curriculums such as entrepreneurship education. College students who produce projects for entrepreneurship competitions like to work on innovative projects and are open to new ideas and applications rather than old applications (Demir, Tüfekci & Tüfekci, 2013) . Thus, teachers also need to be entrepreneurs who exhibit innovative and creative sides to their teaching approaches that reflect both positive teaching and learning processes (Bakar et al., 2001 ). Thus, entrepreneurship education exerted a positive effect in terms of the innovative characteristics of the teacher candidates according to the findings obtained in this study. Similarly, Amos and Onifade (2013) stated that they believe in the necessity of entrepreneurship education for the development of the innovative characteristics of students in colleges of education. Beginning from this point, it can be said that teacher candidates with entrepreneurship education begin to perceive their environments differently and become aware to produce more innovative ideas.
It has been emphasized that good teachers primarily need to understand the emotions, ideas, and behaviors of their students to lead the students to construct positive social relations, actively participate and be willing to learn (Singh & Jha, 2012) . The realization of process can be related to the emotional intelligence of the teachers. Goleman (2000) listed characteristics that a person with emotional intelligence should possess including self-awareness, self-control, social awareness, and social characteristics. The emotional intelligence levels of teachers need to meet a required level in science education at which the teaching and learning processes can be provided both in school and out of school in regard to those characteristics. To achieve this goal, educational implementations that seek to develop the emotional intelligence of teacher candidates are important in teacher education. However, it was shown that these characteristics of teachers cannot be developed in general. For example, Mortiboys (2005) mentioned that emotional intelligence is not considered among the characteristics that can be provided by a teacher who is ignorant of this dimension. According to the literature, the emotional intelligence of college students can specifically be developed through entrepreneurial activities. For example, it has been reported that students who participate in entrepreneurship competitions in university exhibit better decision making and more creative alternative choices based their self-confidence if a conclusion is reached (Demir, Tüfekci & Tüfekci, 2013) . These findings have attracted attention to innovative projects produced by college students who want to participate in different projects without hesitation and doe not relate their decisions to outside effects (Demir, Tüfekci & Tüfekci, 2013) . Thus, the implementation of entrepreneurship education positively affected the emotional intelligence characteristics both in terms of the statistical data and the interviews in the present research.
It has been stated that a person with an entrepreneurial mentality who tends to rapidly comprehend the situation and take action (Ireland, Hitt & Sirmon, 2003 ) also tends to hold onto opportunities (Teerijoki & Murdock, 2014) . Similarly, teacher candidates can be provided opportunities to make more careful observations and ideas about their occupation through the development of an entrepreneurial mentality in those who only think about the teaching profession. Teachers have an important responsibility to enable students to capitalize on occupational opportunities in addition to the primary aims of science education, i.e., providing knowledge and experience about professions related to science and technology to the students. Therefore, the provision of entrepreneurial education to teacher candidates is highly important in terms of enabling them to consider the opportunities. For example, college students who have never had entrepreneurial education have been reported to be reluctant and noncommittal regarding the formation of new things, taking responsibility, and taking risks even if they seem to be eager to take risks regarding opportunities that are out of their finance in science-art faculties (İbicioğlu, Taş & Özmen, 2010) . Thus, teacher candidates can be enabled to make more careful observations through entrepreneurship education. This research indicates that the characteristic of capitalizing on opportunities among teacher candidates can be increased with entrepreneurship education. The candidates stated that their perspectives changed relative to their conditions before the curriculum in terms of considering opportunities as reflected in the qualitative data. Depending on the views of the candidates, a meaningful difference between the pre-and post-test scores was observed in the quantitative data.
Consequently, we conclude that entrepreneurship education positively affected the pre-service science teachers' entrepreneurial characteristics both in terms of the statistical data and the interviews. The pre-service science teachers who declared their lack of knowledge and experience in entrepreneurial concepts in the pre-interviews stated that entrepreneurship education should be provided for all pre-service teachers during the interviews that were conducted after the education process. In terms of the entrepreneurial characteristics, the pre-service teachers were able to evaluate themselves after the implementation, while they found it difficult to describe entrepreneurial characteristics before the implementation. Moreover, it is notable that the teachers were able to make evaluations related to what types of characteristics they did or did not possess. Similarly, in-service science teachers are not able to know exactly what types of characteristics entrepreneurial persons should have, even after undergraduate education on this issue (Bacanak, 2013) . Thus, the implementations of curriculums prior to service can be more important for improving the entrepreneurial characteristics of pre-service science teachers. In contrast, there are studies that propound the notion that teachers are able to possess entrepreneurial characteristics and that these characteristics can be improved via in-service education curriculums (Bakar, Pihie, Akmaliah, Konting & Angking, 2001 ).
Due to the entrepreneurship education provided in this study, the pre-service teachers stated that they were not hesitant to produce new ideas, to believe in themselves or to take risks when necessary; they also improved in terms of confidence about producing innovative things. Moreover, we have observed that they felt positive changes in themselves regarding the acceptance of negative critics, respecting the views of others, understanding others and exhibiting a greater tendency to capitalize on opportunities that are waiting to be explored. This research demonstrated that pre-service teachers can make entrepreneurial project proposals. This is a very encouraging result particularly in light of the fact that some of the college students did not entrepreneurial work outside of their occupation as positive. For example, senior students from the college of science-art have stated that at the beginning of their professional lives education is more important than saving money (İbicioğlu, Taş & Özmen, 2010) . Nevertheless, the senior students with finance educations were eager to make money and build their careers (İbicioğlu, Taş & Özmen, 2010) . Similarly, students who participate in entrepreneurship competitions exhibit positive readiness towards entrepreneurial culture (Demir, Tüfekci & Tüfekci, 2013) . Moreover, Bacanak (2013) stated that entrepreneurial characteristics should be included among the occupational characteristics of science teachers. Similarly, students have stated that entrepreneurship education is important and necessary in teacher education curriculums (Amos & Onifade, 2013) . Finally, entrepreneurship education exerts positive effects on the entrepreneurial characteristics of pre-service science teachers.
Based on the results of this research, entrepreneurship education can be provided at least as a selective course for undergraduate pre-service science teachers. Entrepreneurial characteristics are thought to be acquired through entrepreneurship education and can potentially be acquired through similar curriculums. In-service education courses, such as seminars, can be organized for the science teachers who are in service and have not had entrepreneurship education. The extent to which this knowledge and experience can be utilized can be determined by the qualitative methods adopted by researchers during their professional lives and applied to the screening of entrepreneurship education courses provided for pre-service science teachers.
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